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ABSTRACT 
 
Soil investigation is an important step in Civil Engineering, especially in construction 
of buildings. One of the soil investigations is determining the shear strength of the soil, 
where shear strength of soil is important in determining the condition of the soil. It is 
also important in determining the designing of the foundation structure for building. For 
this study, Unconsolidated Undrained (UU) Triaxial Test was conducted to measure the 
displacement and the strength of soil. This study also examines the suitability of the soil 
as foundation for development purposed. From the test, soil deviator stress, number of 
stress applied and soil type are considered. From the results obtained from testing that 
were carried out, parameter of the shear strength, cohesion (“c”) and friction angle 
(“υ”) can be determined from Mohr Circle. From the parameter obtained, the value of 
the bearing capacity can be calculated and used for foundation construction. 
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ABSTRAK 
 
Penyiasatan tanah merupakan langkah penting dalam Kejuruteraan Awam, terutama 
dalam pembinaan bangunan. Salah satu penyiasatan tanah ialah menentukan kekuatan 
ricih tanah, di mana kekuatan ricih tanah adalah penting dalam menentukan keadaan 
tanah. Ia juga penting dalam menentukan reka bentuk struktur asas untuk bangunan. 
Untuk kajian ini, Ujian Tiga Paksi Tidak Terkonsolidasi Tidak Tersalir (UU) telah 
dijalankan untuk mengukur anjakan dan kekuatan tanah. Kajian ini juga mengkaji 
kesesuaian tanah sebagai asas untuk tujuan pembangunan. Dari ujian, tekanan 
penyimpangan tanah, bilangan tekanan yang dikenakan dan jenis tanah 
dipertimbangkan. Dari hasil yang diperoleh daripada ujian yang dijalankan, parameter 
kekuatan ricih, perpaduan ("c") dan sudut geseran ("υ") boleh ditentukan dari Bulatan 
Mohr. Daripada parameter yang diperolehi, nilai kapasiti galas dapat dikira dan 
digunakan untuk pembinaan asas.  
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CHAPTER 1 
INTRODUCTION 
1.1 Background of Study 
Bauxite is commonly used ore for the production of aluminium. It is a type of 
rock, usually red in colour, formed from reddish clay soil called laterite soil. Most of 
the bauxite can be found in tropic region in between 30 degree north and 30 degree 
south from equator (Gore, 2015). Bauxite is a primary source of aluminium, where 75% 
of the aluminium worldwide was extracted from bauxite ore. Bauxite comprising 
chiefly of hydrated aluminium oxides or gibbsite (Al (OH)3), boehmite ( γ-AlO (OH)) 
and diaspore (AlO (OH)), including some impurities in form of silica, clay, silt and iron 
oxides. Mineralogically, bauxite may be classified based on its predominant alumina 
minerals into 5 types such as pure gibbsitic bauxite, gibbsitic bauxite containing quartz, 
mixed gibbsitic-boehmite bauxite, boehmitic bauxite, and diasporic bauxite. 
Most of the bauxite that used in world was exported from mineral-rich countries 
such as Australia, Brazil, China, and India. In 2015, world production of bauxite was 
higher than previous year where mine productions of 299 Mt total was reported from 30 
countries. The leading producers of bauxite were, in decreasing order of tonnage mined, 
Australia, China, Brazil, Malaysia, India, Guinea, and Jamaica. These countries 
accounted for 91% of total world production; Australia and China together accounted 
for 49% of the world’s production. In 2014, Malaysia accounted for only 1% of total 
world production of bauxite, but it increased production in 2015 by more than 850% 
(31.3 Mt) and was the fourth leading producer (12%) (United States Geological Survey, 
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2016). Table 1.1 shows the world production of bauxite by country with its value for 
year 2015. 
Table 1.1 World productions of bauxite by country and its value for year 2015. 
 
Country 2011 2012 2013 2014 2015
Australia 69,976 76,282 81,109 78,633 80,910
Bosnia and Herzegovina 686
r
800 657
r
605
r
787
Brazil 33,625 34,988
r
33,896
r
36,308
r
37,057
China
e
45,000 47,000 50,400
r
59,200
r
65,000
Dominican Republic -- 11 770 1,446
r
1,724
Fiji 50 300 460 376 250
e
Ghana 236
r
710
r
817
r
906
r
1,026
Greece 2,324 1,816 1,844
r
1,873
r
1,832
Guinea
4
15,696 16,041 16,887
r
17,258
r
16,303
Guyana
4
1,818 2,210 1,649 1,602 1,500
e
Hungary 155
r
144
r
94
r
14
r
8
India 13,000
r
15,300
r
20,420
r
22,580
r
27,064
Indonesia 40,644 31,443 57,024
r
2,555 202
Iran 847
r
892
r
789
r
931
r
900
e
Jamaica
4, 5
10,189 9,339 9,435 9,677 9,629
Kazakhstan 5,495 5,170 5,192 4,516
r
4,683
Malaysia 183
r
122 209 3,665
r
35,000
e
Mexico
6
14 96 -- -- --
e
Montenegro 159
r
-- 61
r
155
r
50
Mozambique 10 8 7
r
3
r
5
e
Pakistan
e
9
r
30
3
27
r, 3
30 31
Russia 5,943 5,700
r
6,028
r
6,293
r
5,900
Saudi Arabia
6
206
r
760
r
1,044
r
1,965
r
2,397
Sierra Leone 1,300 776 616 1,161 1,334
Solomon Islands -- -- -- -- 270
Suriname 3,236 2,873
r
2,706
r
2,708
r
1,600
Tanzania 38 59
r
33
r
26
r
26
e
Turkey 1,025 1,521
r
796
r
1,091
r
1,100
e
United States W W W W W
Venezuela 2,455 2,286 2,341
r
2,346
r
992
Vietnam
e
100 100 482
3
1,090
3
1,150
Total 254,000 257,000
r
296,000
r
259,000
r
299,000
e
6
Includes low-grade bauxite consumed for nonmetallurgical uses.
BAUXITE: WORLD PRODUCTION, BY COUNTRY
1, 2
(Thousand metric tons)
e
Estimated. 
r
Revised. W Withheld to avoid disclosing company proprietary data; not included in total. -- Zero.
1
World totals and estimated data are rounded to no more than three significant digits; may not add to totals shown. 
2
Includes data available through May 12, 2017.
3
Reported figure.
4
Dry bauxite equivalent of crude ore.
5
Bauxite processed for conversion to alumina in Jamaica plus kiln-dried ore prepared for export.
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In Malaysia, the exploitation of bauxite mining starts to rise after government of 
Indonesia has ban the exportation of bauxite and other unprocessed mineral ores in 
2014 . The export ban was part of the 2009 Mining Law and was intended by 
government of Indonesia to increase the economic development in the country through 
investment in mineral processing facilities. Several foreign companies have invested in 
alumina refineries in Indonesia (Yee, 2014). The export ban causing sudden increase 
demand of mineral resources by manufactures country, especially from China. To fill 
the demand, Malaysia has increase the production of bauxite ore in 2014 by 
approximately 3,445 thousand metric tons and reach highest peak in 2015 by 
approximately 35,000 thousand metric tons. 
The sudden outburst of mining gives negative impact on surrounding 
environment around the mining site. There are much pollution caused by bauxite 
industries such as air pollution, water pollution and sound pollution. The processing of 
bauxite caused red dust to cover all the nearby roads, vehicles, and may cause hazard to 
resident and other living organism that stays nearby the plant. The river nearby the 
mining site becomes full of red mud, causing the river become cloudy and totally 
useless for cleaning purposes. These problems caused Malaysia government to declare a 
temporary ban on mining aluminium at the end of 2015.  
1.2 Problem Statement 
As Kuantan is a city of state of Pahang, it experiences rapid development, 
causing many engineering structures need to be built. Engineering structures such as 
manufacturing factories need to be built to increase the manufacturing activities, 
causing increasing of demands for residential area for workers which lead to 
insufficient land to be used for development.  
To overcome the problem, new land area must be proposed to fulfil the needs. 
Unusable land such as abandoned mining site around Kuantan can be one of proposed 
land that can be used for development. 
Before the construction begins, the soil must be verified its integrity as 
foundation for the structure. In order to verify the integrity of the soil, a series of test 
41 
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